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|... REPORT OF ASPEGIAL PANBLON © 5. 
oo ooo SATELLITE RECONNAISSANCE 
creche ate a, Atagant 25, 1960. 
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The concept of an artificial satellite orbiting around the carth has 
been associated, from the outset; with the thought that such a vehicle could. 


be used to maintain e continuous récousaissaace aad. surveillance over.aay..... 


desired part of the globe. i ‘The original plan was to install a-kind:of:.: - 
television Gamera in the satellite and te:transmit ite-images deg sadto .. 
téechafques to a ground station where the signals would be reassembled into 
a photograph. With such equipment, a systematic search was to be made 
of the Eurastan land mass for airfields and other-military-installations ©... 
“large enough to be detected with the limited resolving power .of:sucha sytem. 
‘Sy repeated observations it wan heped that changes would be detected with 
* eabicioant eatteniifny oe OE we 
The eeseal of this fandamentally siraipiitorwase segroath lise ‘s ‘its 
relative political unobt rustvenees}.in the apparent power.af. television: «; :. 
techniques for making observations almost instantly available; in the pro- 
longed utilisation of satellites in their orbits; and in the freedom from the 
logistic intricacies of recovery: techniques.::: At first sight, this;‘elentronic 
readout’ eppéare to be the fully maedern approach to reconnaissance; thas 
déserved,: aid indeed has had the meet: earcful ‘study... As a. result;.we have 
“now ‘avrived-at-a clear understanding of the technological probleme which 
+ pematn te be selved;: The initial SAMOS development project:was: aimed. at 
‘the eléctrenic sefation of mengall piven we | ’ 
GRIN GWEB FZ ERE tle oF Pewee tem hrebsiee Fee RRS ee P Seatawp seg Ui 
cm Bee. cai tek ie se Ty snd Baer | 
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“aS Et ‘desta youveanest it'wa ‘vealined-that orbiting: satellites night. be used 
: “te Chin detection of ballistic miseile atteck:in a much simpler and. more,-, 
-Qiteece method than television of phetégraphiciebesrvation. While she-hastile 

‘teksto Is Betag Sanches, : ee inh anders ae 
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radiation, and this radiation can be detected, above the atmosphere, - from 
satellites many hundred miles away. : The exploitation of this early-warning 
echems.is. going forward as Preject: MIDAS; .it has: been separated fromthe | 
reconnaissance project (SAMOS) and will not be discussed further in this | | 
paper. As a consequence of this deparate development, the  waraing fonction iF 
See eee eee ora mene fon ane Ee ate “et tb 
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; Meanwhile, ack more ucpeas ousstanisened ‘seed baa Goda: sabia } 
sas by he U. S. "Intelligence Board. The overriding tutelligence requirement iI 
at the present time is information on the operational: status of Soviet missile 


launch sites... This requires phetegraphs of-very high reselution--high enoegh 
Cakes | 
interest ‘in a missile lauach site.: ‘ 


The exact resolution performance ‘required fer this purpdse: need: not be 
discussed here: -Rs technical specification -is complicated and often controversial. 
One must. realise, for example, thata system: which will resolve 20 fect‘on 
the groenad will not ae a dL eatpeiegel ctauding desertbe-aa object 20 feet‘ 
sada eae eT tow nore took | “9 anise oo: 

eRe at tkebe fies bean ee cei pource: for Sigh veaaleaies piste cagha ; 
of: the Soviet missile installations ;. and:that:scurce-has been eliminated: with:::. 
the grounding: of the U-2 aircraft. :Can we substitute'a satellite as the = : 
observing vehicle and obtain comparable resalte?. Mere specifically;: can we: - 
leok te SAMOS to viele results of the mrererety. b amaee acca B sabert ums! 


Untertanately, ae far as slectremie reatent is concerand,-the-s auswer. te! 

NO. CR esa oa! 
aa ; Seer Ng ay oe 

4 rics Gasencw ee te <euienc iuthatia  puseselwukek ccatains the! 
amount of: detail that is required te knew the: state of ccliniv caus 
activity at a missile site must be made up of a fantastically large number of 
bits of information--a member ee large that there:is net. ths éneugh to transmit 
all of: these: bits of information frente saseilitestc earth while:thw: satellisa tis 
over our ows or friendly territery.: It:iste be expected’ daring the néxt ten 
yours that the: elubération: of satellite technology; the ence of heeping Yaany 
satellites ix orbit, and improvements. ta cur cloctvents‘arte, will ultimately” 
make: &- feasible electrically te transaty detalted infornintion about a: ‘given! 
point on the'earth. But. what'we must emphasise here teday is that it is not 
feasible now, and it is not likely to be feasible intime te give eur country the if’ 
kind of. vecemalasubes  weedw as emedy< Therefore, while we reoenmnusd” 
céntineld:. vosearch on theseeléecteanie venteut ‘Peegrenty / Unt thn seta stonsk: Hi 


ah are grewidg tnicserm ation chew the speratiougd statea of vraiasile sltes, wits 
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orbital flights which are now planned, we must warn that we cannot rely on 
the electronic readout approach for military purposes and urge that higher 

operational priority be given to other Air Farce developments which we are 
about to discuss. 


Physical recovery, in the air or in the sea, of a satellite that has com- 
pleted a number of revolutions in orbit has become feasible. The improvement 
of recovery techniques is going forward in the DISCOVERER project. One 
can therefore consider the possibility of using advanced photographic 
techniques which are capable of very high resolution, and of recovering the 
exposed photographic film on or near the surface of the earth, The subsequent 
processing and evaluation of the film can then be performed under the same 
favorable conditions that.are used in the. best. aerial photography. 


| While this approach may eapehisinily appear clumsy and pedestrian 

when compared with electronic readout, a detailed analysis will show its 

performance to be distinctly superior in providing the kind of detailed in- 

formation that ie required for the atudy of operational missile sites. In fact, 

we are convinced that this primary objective of satellite ‘reconnaissance can 

be realised most promptly and most. effectively. by the physical’ ‘Yecovery of 

Ps film expesed in a high-resolution convergent stereo camera system. The 

AG principles and techniques of this kiad of photography are now well understood. 
Therefore, if timely action is taken, we can expect to have an adequate - 
photographte payload by the time we have mastered the technique’s for recovery. 


Time is short. We should acquire information on Soviet missile launch 

| sites while they are under construction, in order to counter the deception and 
| concealment that can be used in a completed site. It will take a year and a 
| half at best to fill the. present gap in our reconnaissance ability. And we can : 
| expect useful performance in 1962 only. if we clearly establish high resolution 

| photography as the firet goal of the U. 5, satellite reconnaissance program. 


We are not unmindful of other objectives associated with SAMOS. 
Photographic surveys of broad areaa,: in which extensive coverage is obtained 
at the expense of reduced resolving power, have importast uses. The de- 
tection and recording of electremagnetic. transmissions by means of the . 


55x ee provide valuable information, espedally in areas 
technical intelligence, of new aspects in. semmunication links, in rnissile 
. defense’ systeme, in navigational olds, .. Be se leae 

_ * ‘But we do not consider. these. objectives « comparable ‘in bepsttands to 


the task of getting, at the earliest: yessible: ‘date. high-veei ‘photographs | 
that will provide information abeut the eperational status of missile sites, with 
bs 
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detail nearly as good as that from the U-Z. We therefore recommend a 
carefaily planned program,’ with siraplified' masa gement; and With pritnary 
emphasis’ ont . SRN Bah, cob LR Beat a ae 


(a) High resolution stereo photography 


(bo) Recovery techniq ai es i 
Mindfut of the urgency of this uted for detailed photography; the Aft 


Force has greatly modified the initia! SAMOS development plan mn. A mimber 
of well conceived photographic recovery systems are now wider study and 
evaluation. ‘Thess designs fall inte twe distinct categories? = 8 2 
Be agadt PEELE AMO ANY Sad og TOBE EPROP SORE celle eel. Mae Mee tees ah baad IS “ 
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a. the operational ‘statas'of a artawite wite. %* 8) 2 cforms ee 


2. A system capable of photographing a large number of selected 


We are cenvincéd that with straightforward’ good management isi ‘the ‘utilization 
systems ‘could be placed in opération by late’ 1962) the higher resolution system 
becoming operational about one year later. We therefore urge a resolute 
concemtration of effort on these two systems and'a cleat! decitied to dzsign 

to this tack @ higher priority than te all othet aspects together of the SAMOS 
program. vans . ; Nw ae Be gE Pa ia a RO Doers agen ye 


sos . 
t ~ eS oe ee 


° sd ae 


a we must now rely upon the physical retrieval of datellite’ phistographs 
it ip necessary that increased efforts bé made to iniprove thé reliability of 
recovery techniques. Recent achievements in the DISCOVERER program 
are most encouraging. An alternative procedure, unproven operationally, 
but most appealing in concept, imvelves the use ef a drag brake mechanism 
to effect reentry. The applicability af this technique to the SAMOS recovery 
operation should receive serious consideration. 


cae i 28 TRV Re ar, fhe dso a fs 
| i. 


eae eos Until ‘recently, the eperationgn? ‘wepeet a @ Of tecovery’ or ‘Beer greatty 5 RrLe 
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“anide thas blue athens Veen We Blvusade, Mernover, Me weether avus the 
qEeRe taajecigy af dawnt CAryekgis ery pad indeed, and ihe ayant tanitias for 
aed Maragky are cca eus., oe i 
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probability of. guccess of the recovery. operation, we = heenily, Fecaremend 
tii a Force morse ater eae cies Seca 


The reconnaissance “take"' of. the. proposed systems is recovered as 
a set of latent images on photographir film.” fhe intelligence yield that will 
be extracted from these latent images is critically dependent on quality 
factors in the chemical. precessing of the film a in the subsequent analysis. 
and interpretation of the finiahed photographs, We cannet emphasize too — 
strongly that much of the detailed isformation captured in the atent image yy 
can be. iexetrievably.lost unless first: xzate work is om. tase ATPASE I 
eee the interpretation Comer. 6. os 2, ne 
. GTS Zeely soemieas docnsigs 5 ats’ gel ‘ea han'tS'scaiibiemens | 
of oittanane image-quality calls for the closest possible interaction between = 
individuals concerned with emulsion design and manufacture and individuals i. 
concerned with proceasing techniques. H these two activities were to be i Z 
organised as separate and independent enterprises it is most unlikely, in our — iv 
view, that the sesults would be the best ebtainable.. if 


A ful] awareness.of these factoza led te the special organization of \ 7 
processing and evaluation that was used in the handling of the U-Z films. Our 
experience with the superior results obtained under, that, arxqagement leads ‘ [ 
us to recommend fizmly- that the same pattern be followed, in preparing the : | 
output of the preposed satellite reconasissance systems. We farther recommend | 
that this eatpat be distributed by a centralized eaesngs pend 


Mel aR ear Pa date Pap ee tga : | 

Goutal ou the Savelnpemaes. af fave e a braa dope - | 

“9 cued nagial phaterre .aperations, the state of the F over by 

the target has leag been a primary consideration. Yor satellite reconnaissance i 

operatinns,s, the sensitivity ta weather. iq in some. respecte even worse, If | 

the target is sbacured gurthe, fizet, repr paveesad have I | 

} te obearve.the target, Buk the times ef.sx t passes i. 

over-the target. are fined: by the : ese ( 
flexible than the scheduling of aircraft,. Moreover, the weather ever the 

toes ca dagger A eam and the eppertunitics for 

goed photography are scarce, . Fe | 
Approved For Release 2003/10/22. G1ARRAS9B)0980R00040012001 1-6 


_ Approved For ew 2003/10/22 : eae ae 
; fogade i 
=) TOP SEC. | Ey 
ab- 


The program outlined in this discussion can succeed only if it is 
closely integrated with the weather eorvices that will be aseociated with 
the FIROS project, with the Air Force's 433-L ‘system, and with other 
sources of weather data that may come into existence. Because of the short 
reaction iatervals that are necessary here, these arrangements will be 
sete te coon and we necommeant =anty attention to eer Se 


. ; comet ee ole ee il 

. Oe er - ed deagté : 
RECOMMENDATIONS = 
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: ou analysts of tne abeoieignians alteady catetid « out bythe Air Force 
leads us te the'couclusten that from the atray'af important fetides a fow 

can now be extracted and integrated inte a single simple and powerful © 
pregrant te give us'the recounaissance'we need: ‘'Therefere, our recommen- 
dation is that the following selected components of the Air Force satellite 
reconnatesdaes: program be now sssembled'tnto a ai eked very are 
sia ae Foy mete ecu tnd Ley Cy ey 


1 . iA Sscoveranlé o satellite payload £ aa high » reselution con- 
: verges: oreree ‘Photography: 


' mF ate Mo Oe Pacers baa 


Bes rT. be: ceeecdved: for thé hind Wein et ‘sea. 


sag 


ae 


3. Te be recovered as soan as feasible on sane: 


4. Te carry in some of the satellites camera and film 


competent to identify with certainty misstic sites both 
im construction and after completion. 


S$. To carry in éther satellitescamera and filma competent 
to study the étate 6f readiness; type of activity, and type 
of matseiies:: 


awh 


We recommend ddayhaste-en' tie haserctuganats of mere advanced re- |. 
covery techaiques, partiecianty for tant ‘tecovery. \ 


priority but be continued as a research project and that the extensive 
program fer a ground-based electronic readout system be cut back very 
substantially and phomptly. 


We recommend that ear eeedou techniques be given lower \ 
\ 
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2px1 Also, the[ ss ___—ifgathoriny electromagnetic in- 
telligeace should be given lower priority than that assigned to photography. 


Wo further. recommend that this program be managed with the 
directness that the Air Force has used on occasion, with great success, 
for projects of overriding priority. We suggest that this can best be 
accompliahed by a direct line of command from the Secretary of the Air 
Force to the general officer in operational charge of the whale program, 
with appropriate boards of scientific advisers to beth the secretarial level 
and to the operational level. The general officer in command would lopk 
to associated military boards for support in the execution of his plans. We 
recommend thie extraordinary type of organization to execute the program 
because we are. convinced that the situation presents an unusual combination 
of urgency and inherent amenability tow sinestiaparenshe.: verte baa 
/ - BARS 3 
In addition, we recommend that the‘ same organisation a was used in a 
the handling of the U-2 films be used for,chemical processing of the recovered i 
film and thet the output be distributed by a.centralicommunity farility. We 
We also recommend that this. program be closely integrated. with, the 
weather services that will Oe ed reels dee, RO ervlonty, with USAY's 
43>-L system and other sources s of weather datas: teow ; 
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